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Abstract

The changes of microorganisms community soil have important effects on soybean plants, so it is
necessary to study the changes. The rhizosphere soil of different growth stages was studied, and
the bacteria were sequenced using the Illumina HiSeq 2500 sequencing platform in the rhizos-
phere soil. After genomic DNA extraction, PCR product amplification and purification, construction
of the library and sequencing data analysis, the species annotation of the high throughput se-
quencing experiment showed that the relative abundance of Proteobacteria, Acidophilus, and Ac-
tinomycetes was the highest in the samples. Alpha diversity experiment showed that the diversity
is more abundant at maturity.

Keywords

Soybean, Rhizosphere Soil, High-Throughput Sequencing, Bacterial Community

ETEEENFHXERFIRAFEZN

R

EORY, s, @@, 3 K

BB AR R, BRI P
PHALKY:, VUEA IR S IR B R O sk s, B P

Email: "wwwang@nwu.edu.cn

R
PEIRAERE .

SCES| M EHE, ZEBREE, OB, R BT EE R RO SR PR SR R AR L], RCEMIRTI, 2019, 8(2):
80-88. DOI: 10.12677/amb.2019.82010


http://www.hanspub.org/journal/amb
https://doi.org/10.12677/amb.2019.82010
https://doi.org/10.12677/amb.2019.82010
http://www.hanspub.org

F 3

Woks . 20194F5 220 FHER: 20194F6 H4H; KA HM: 20199F611H

R

RERF LRI BEMFEOZUN KREEREE—ERW, FTUARBURELE. DARAEK
B B K SR B L3N XT 2, FIF lllumina HiSeq 25003157 & 3R br R 40 BTN T . 25
F X2 DNASREX . PCR™ ¥ 264k . ¥3 SCPE DA R U B /4, AR R IARE S TR B 1T
BATRI] R 1A EE R . AlphaZfEth4 RRFRBIN M ENEE.

Xiia
RE, W% REENF, AEEE

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

LASHA L EMEM RS EAREEE . sME. SREESR A, TR SO B2 S
KWz —, WETEREFSF S HEREEMMEN]. @4, PEXKGHFTFREE N, (H3EHK
W REE[2]. BrRA, fRmR S E R IR E BB Y . o E O AR P R T AR A A TR A
5, Rz, RRESERE A . S A AR T DATE — e I R B s R AR e i, (E A (A A = 6 75
TERAERE B DAL RPRES, thAh, B S RECRIERA . LIRAE N BERIKAR E S IR S ) JE,
T 5 0 38 P ARV R R R [3] T AESR, 8RBk 2 I RV IERL e g Sk Ay, 8 o 3R 7 THI Tk
AR} LA S K 7 VR B I L (4]

1904 4%, FE[E ) Hiltner #2H 1 “MRFR” MEERIAER R0 W% LI m 5], X
RS 2 B AR B 43 WA R JF J] IR o A 2 7 ) AV 5 R R AR 25 43 A B AR B B2 6] FRATTIELAE T I ) — A
] B R 2R AR T A BRI 25 . DhReANE B O TR AN A, sk, 2R AT
SRR — ORI H AT, &) 2 8 B2 mid &, Fo 7 6845 Mlumina (41 HiSeq, MiSeq),
Roche454 GS FLX, SOLiD5500 % %1/ LA % Ion Torrent/ Ion Proton *F 5 . A Illumina R G HHE = A
AR AN SOLID 14 2 48 HEff B2 = (A 35k 3 sl oo BAE AR 3 9t 98 1 R B [ 7]

AR SR R A &) B A AN B S A [F) AR KB B AR B 3B AE A sege A k), S8R5 12 A Tllumina
W76 5% HARBR 28R 40 1) 16StRNA AT Sl &I 7, K43 20 I 80 1547 25 A FF LB P A I 1A
(240 B VR 5 A AN, X —BIF 9T R DU S SERHE A (5] B B L 30 1l A A P 4 T T ¥ 5 ) 1) A8 A B 41 2
WA

2. REF%
2.1. M8

2.1.1. HREXER
AR TR GO R GARER 135, Bt R 3 AR B 1 B v 44 s BH 17 1 R 28 A (17 T Bk 16 44 R BH T 2= 41
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XAPEATE AR TN, FEERHTEX 10 A8E; 34°11'N, 107°38'E, BB KREMEEREE, F S
13.4°C, /K& 519.2mm, HE 2175 h)y K& H.

2.1.2. HmRE

2016 4 6 H 24 HA1 2016 429 H 30 HRH “S JERFHE” 12 R G H P 4% 5 AREE S, A8 HEHMRE
[81XF AR by - 3 AT HURE : 1 S LI O AR B AR A2 Y AR S R AR R AR SR 45 5 138 47 L33,
/NI, S EUS I TIERE R & 8, S5 2 mm 0. S50 =S ik
B T20CUKAEIRAT. ¥ 2016 4 6 H 24 H(HH)KERNFEMS 5 DWB; K 2016 4F 9 H 30 H ()
KERIFE S 5 A DYB.

22. /&

2.2.1. 135 DNA B S B ke

+33E 5 DNA FI$2H: 3853 24 E MoBio ] PowerSoil DNA Isolation Kit 78, KU 5 DNA
BEAT B3 IR BE FEL VK RN AZ 2 52 B 70 66 1 (NanoDrop,  SEENRIN9], K& UG, RS AIL R T
AT REATI o
2.2.2. I EHRTE

BRI MR F N SIS A 16STRNA #E47 PCR ¥4, & #E40 w514 338F
(5'-“ACTCCTACGGGAGGCAGCA-3")F1 806R (5-GGACTACHVGGGTWTCTAAT-3")Xf 4 ] 16SrDNA
BEATY . I IAE N4 | Bk, PCR . FASHE(95°C) 5 min, Z4EPE(95°C) 1 min, EK(50°7C)
1 min, #EH(72°C) 1 min, HAIEM(72°C) 7 min. SRSGHAT=WIMAML, B SCPE, HATRER S,
{8 I Tllumina HiSeq 2500 - &6 25 B & 0 7 [10]. BA_RI0 3 SCRE R 2 . R AT LI PP i fE b
WA PR A TR EE R R AR s, LR R R, AR, SR RO S B
BFE CAEI IR A I F RS I

Table 1. PCR reaction system
#F* 1.PCR R %

EWHIELR S &
# P 2 DNA 40~60 ng
*Vn F (10 uM) 1.5puL
*Vn R (10 uM) 1.5 uL
Q5 High-Fidelity DNA Polymerase 0.2 uL
High GC Enhancer 10 uL
Buffer 10 uL
dNTP ims
ddH20 HELEAER S0 uL

2.2.3. MRS

1) {f/H FLASH V1.2.7 8/, #5%| Raw Tags. 2) {fH Trimmomatic v 0.33 {4, 5%l Clean Tags.
3) i Uchime V4 1485 I 22 B ik S8 F7 51, DLIRTSA R84 (Effective Tags).4) Uclust F - QIIME (hit
A 1.8.0) A, A Uclust BA 97%HIARMAE KT 251, JF3RSHEA KT OUT 20 KE . 5) IR4EI P
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GERRE T TP A& K b A B B R B HEAT 0 M. 6) ARFE I 373 HE i 45 Bk 4T Alpha ZREPEMHT,
' Shannon f5#UM! Simpson $840 5 40 H # % 1 Z LA 5, Simpson #4/]N, Shannon #RK, 40w # & 4
FRZ VRS . Ace 40, Chaol 1REUE K, FEAFE MG . 7) Bata ZFEMESHT, HT HEFEAZ ]

12 5%
3. &REHW
3.1. NSRRI

6 e 08 30 ) RSO AT O TR B[ 11, B K BE 4 P 7 360~460 bp 206, 6 AMBE =4
B3 1544 N OTU, REARGETES RILIE 1. ARES R BENLIGTE— 2 HORIFF A1, JFiH 5 dix et iy 81 25

WKL, IR R A SO A IR R i 2k, sl 2 PR BEE P ORI g N, B AL
BRI IR L 208
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Figure 1. Distribution of OTU numbers in each sample
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Figure 2. Dilution curve of bacteria sequencing in soybean rhizosphere soil samples
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3.2. HIRAEGSHIBTE ST

£ 97%FIALEE KT, FIF Mothur 5B OTU #4704, SR)5 F5 Silva 098 FEHEAT AR L
St RN, FESTRAE SR T 25 N, 78 N, 123 NH, 205 MEL 317 ANE, 234 AN

3.2.1. [IKFREES

HE 3 Frn, ERANE I, EEADWB) K B3 F R EHET, AR TTEE > 4%)2
TR | ] (Actinobacteria, 29.76%), & [ 1(Acidobacteria, 19.90%), AL | 1(Proteobacteria, 26.38%),
LW 1 )(Chloroflexi, 4.72%), FHHE | 1(Gemmatimonadetes, 9.22%), TUF B[ 1(Bacteroidetes, 5.61%).
FCASH(DYB) AL 35 B 11 (>4%) FRAIARA R, (R AH o R 30 R G TR TR [ (Actinobacteria, 40.36%)
AT FE N T, BRHFF & [ 1(Acidobacteria, 17.89%), “ZH [ 1(Proteobacteria, 18.58%), 425 1]
(Chloroflexi, 4.38%), i 1(Gemmatimonadetes, 8.71%), KT 1 1(Bacteroidetes, 4.74%) KAt -

HWTREET .
7KV db ARV oA
100% -

M Actinobacteria
M Proteobacteria

1 Acidobacteria
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B Nitrospirae
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DW DYB

B
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B o)) [
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o
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Figure 3. Phylum distribution of phylum level
3. KRS E

3.2.2. BIKFEELN

H 4 BT, @ AT b A E R, B I (DWB) L AR ECEIE > 4%) /2 : bacterium (45.12%),
Pseudonocardia (12.02%), Sphingomonas (6.26%), K IHDYB)HIM I REE(FE > 4%)s2&: bacterium
(43.40%), Pseudonocardia (10.02%), RB41 (4.20%). H1 A &nAS [ 3 0 3900 S 28 JR /K P BRI BEIE 45
T BT 2 3¢

3.2.3. ['JKEFEKFE L ANOVA 534k

AN F IR, B2 20 3% 3 AL, FETTZOKSFRIRTHANT 0, BRIZRR . ZFRMET].
TRIRNER ], HARA R < M B AR BEES, U BRET 1N ZERBONHE(@P = 0.008155); 1EEKT
FHEZ T8 T, R % 5 1)@ N Pseudonocardia (p = 0.000762), Sphingomonas (p = 0.000011),
RB41 (p = 0.000481), Bryobacter (p = 0.009852) Pseudarthrobacter (p = 0.000003), Streptonmyces (p =

0.0001), H % 55 N &2 K& N Pseudonocardia.
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Figure 4. Genus distribution of phylum level

E 4. BT HE

Table 2. ANOVA variance analysis on relative abundances of major bacterial flora at phylum level

= 2. VK PEZRFEXNFE ANOVA SES

] p 1 Ot

Phylum p value O value

E&HI]_ 0.008155 0.033981
Acidobacteria

SR 0.221786 0.221786
Gemmatimonadetes

MERHET] 0.001771 0.010545
Actinobacteria

RG] . 0.000126 0.002906
Proteobacteria

MH[] 0.012703 0.031757
Bacteroidetes

L]

Chioroflexi 0.012467 0.034631

Jjﬂ%ﬁ. ] . 0.044327 0.069262
Verrucomicrobia
ﬁﬁﬁﬂ%ﬁﬁlj 0.128408 0.168958

Nitrospirae

i A S

AT 0.008609 0.030747
Planctomycetes
Saccharibacteria 0.014586 0.03315

Table 3. ANOVA variance analysis on relative abundances of major bacterial flora at the genus level

3. BKTFEEREREXNFEE ANOVA HES

I pfa ofi
Genus p value O value
(64 3N 0.000762 0.004575

Pseudonocardia
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Continued

= g -
%%gﬁlﬁﬂﬁﬁ 0.000011 0.000411

Sphingomonas
73»'6‘!5 [(‘ 0.042468 0.076689

Nocardioides
RB41 0.000481 0.003724
Bryobacter 0.009852 0.029086
Hl16 0.041709 0.077578
BiL E. 0.000067 0.000078

Saccharothrix
Pseudarthrobacter 0.000003 0.00026
Streptonmyces 0.0001 0.002069

3.3. MERESEHMS

MAEER T Alpha ZFEMEFEEOT DL AT E BRI R Z R, #75845%0 Shannon #5840, Simpson
T2, Ace 540, Chaol BV MTE HRINE 4 N, SR ERKEAERPIAK P Z R E E L
M.

Table 4. Diversity alpha index
%< 4. Alpha ZHEMIEHGT

Sample ID Ace Chaol Simpson Shannon Coverage
DWB-1 1523.0862 1523.6667 0.0197 5.7110 0.9989
DWB-2 1512.9757 1521.0110 0.0161 5.8752 0.9987
DWB-3 1525.2751 1522.5366 0.0151 5.7802 0.9985
DYB-1 1522.0861 1526.7838. 0.0126 5.8082 0.9992
DYB-2 1529.8254 1532.0390 0.0171 5.9049 0.9992
DYB-3 1528.2775 1524.8730 0.0124 6.0090 0.9994

7E: Sample ID AFESMAFR; Chaol, Ace, Shannon, Simpson 73 HIZR/R&AMEE: Coverage RFEAEME G R,

3.4. Bata S5

Nonmetric Multidimensional Scaling & —FfdE 26 2 48 RE /0, @ H TR A MM ER .
AR NMDS Bl 5 ps, 1B 5 R AR Z (A AR AR AUR,  BIAR KB BOAN A (9 K S AR Rk
VR SR AN ]

4. R ELER

AVFL R IR, EATRMEAE L HAER RGP KRR [12]. L8P R 2 L E
BN > 2 LA GV S5 A4 I 2 P PR AN 3R A SR AR e PR S B SR (13 BRI, WF T A A
Y& b BRI FE AR WY, Sl L LR (4% GE 77 iR DI B A U E O AR D, 20 S AR S B 0.1%2 10% [14].
REALGE TR R BRI T AP ISR, TR e 33 P () IR I RRR S AN REAE D — 8
PRARAEIA - Mlumina (] 8 S0P BOR PR L T8 v BEAER o A el el P SR BEAT 3R E T 7T,
KRR TN GO LI A 2 FEERAIR[15]. DR R T V8 2 R A 3B AR ) S e 3 rp iy
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hREfE M o FEARBTTTH, JAT M T RE AR AL KR BOR B 38 v A0 B R S5 A0 AN 22 R . i
ZITIESAF G R E AR E SRS T 99%. A3 —J7 TR B A U 3 45 02 e % v i S
FEAR BT OLINI[16]
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Figure 5. Non-metric multidimensional scaling analysis

[& 5. NMDS 7 #7

WHTFUR I, A REAI S A 25 M), PRI BRATE . ML FHIX 3= & . Alpha
ZREVERIBE T SE RAE W], Chaol. Ace A1 Shannon FE%UE 7 Y FFE 802w T- IR0, i A4S HE K EAE
FREA R B (0 A BV 2 RE MR R B R L T A . NMIDS T LURCRE A 240 9 B AL I 22 57 . TEARFE R,
Stress = 0.0000, FH] NMDS 7 #rlE & AT 5. KEMTFUIESE, MRPRGMAEY) 00 B ARV 45 F R Rl o 2R 30
MAEA . ZE AR, PALRE LB AL T A F R GR, RIPE D Z A e A m, RIEIIANE
WRERGH A FIREVE S5 AN R . KRBT FUESE,  ARBRE AO B RV 45 MR Bl o 2R K T 224

1o 3 B AR AT AT IS b S e R A 7] A A B BOK SR B A= M v a5 2 REPE 0224k, AW TE DAAS A
PR B R R BR H SO O R, B R A R LSO B ET R P A R AR KB B R R, T
P AR KT AL R AR A A 1 A2, TG B A EL R R A S AR R . R TR
HEEBORRRRIE, L3R S IR A R BERLI R A R AR, T LA A — AR I

E&WE

E XK R B 4:(41571243), U@ BEFREAEEIEESTH (2017PT14); FALEXGFEEFEEEFIH
(2017GIFY16).
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